Tab. 1. Properties of the material of the bar according to the Engineering Acceptance Report, and specifications following the Polish Standard PN-72/H-84035
Chemical composition [ The following specimens were prepared for the tests: -cylindrical ones for strength and static tensile testing, -sand-clock ones for low-cycle fatigue (LCF) testing, -cylindrical ones for high-cycle fatigue (HCF) testing, -round compact tension (RCT) ones for testing both fatigue-crack propagation rate and crack toughness. Shapes and dimensions of the specimens have been shown in Figs 1 ÷ 4.
The quench hardening was carried out in oil, starting from 900 0 C; the tempering was carried out at temperature ranging from 240 to 250 0 C for three hours. After that, the specimens were cooled in steady air. What followed the thermal treatment was grinding of the specimens. On the grounds of the conducted testing work it has been found that the mechanical properties of the 30HGSNA steel are as follows:
-offset yield strength R 0,05 = 1220 MPa ± 1.82% -offset yield strength R 0,2 = 1385 MPa ± 1.24% -rated tensile strength R m = 1700 MPa ± 0.90% -percentage elongation A = 12.2% ± 10.64% -Young's modulus E = 199600 MPa± 0.80% -true tensile strength R m,rz = 1755 MPa ± 0.34% -static strain-hardening exponent n = 0.100 ± 3.60% -static strength coefficient K = 2554 MPa ± 1.46%
All the values found are average values calculated with the expanded uncertainty of the average at the level of confidence 95%. 
Results of low-cycle fatigue tests
Tests that consist in the evaluation of fatigue life (2N f ) against deformation range (Δε) have allowed of the determination of the curve Δε-2N f (Fig.6 ) using the Manson-Coffin equation of the following form:
Fig.6. Low-cycle fatigue results

Results of high-cycle fatigue tests
Tests that consist in the evaluation of fatigue life (2N f ) against the stress amplitude (σ α ) have allowed of the determination of the curve σ α -2N f (Fig.7) using the Morrow equation of the following form: 
Coefficients included therein allow of describing propagation curves for different stress intensity factor ranges ΔK (threshold, steady, critical ones) for individual specimens are presented in Table 4 . Since the Paris equation takes no account of the dependence of crack propagation curves on the stress ratio R, a relationship between values of coefficients C and m for particular curves was found, i.e. for test results gained at R = 0.1; 0.5; and 0.8 -see Fig. 8 . The relationships between the C and m coefficients and R (for tests conducted at different stress ratios R) in the semi-log coordinate system are linear and described with equations of the following type: It means that if some pre-set value of the m coefficient in the Paris equation is taken from some specific range of ΔK, the value of the C coefficient can be calculated from the above written equation -within the range of the stress ratio R changing from 0.1 to 0.8. 
Results of testing crack resistance under plane-state-of-strain conditions
Test samples to examine the material's crack resistance were cut in the direction transverse to the bar axis (Fig.11) . The testing of crack resistance under plane-state-of-strain conditions were carried out using the testing machine MTS 810.23. Round compact tension (RCT) specimens of W = 40 mm and B = 7 mm were subjected to tests. Precracks of lengths up to a = 20 mm were produced in the specimens at K końc = 30 m MPa .
